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SECTION I 1  

TECHNICAL DISCUSSION 

A .  P r o g r e s s  R e p o r t  f o r  Month o f  S e p t e m b e r ,  1 9 6 6  

1 .  Summary 

a .  7 5 V A  

The p r i n t e d  c i r c u i t  b o a r d  f o r  t h e  f i r s t  p r o d u c t i o n  

model  i n v e r t e r  h a s  b e e n  b u i l t  a n d  t e s t e d  e l e c t r i c a l l y  

o v e r  t h e  e n t i r e  t e m p e r a t u r e  r a n g e .  

A m u l t i p l e  p a c k a g e  J o h n s o n  c o u n t e r  u s i n g  SN5473 f l i p -  

f l o p s  was t r i e d  i n  t h e  s e c o n d  b r e a d b o a r d  w i t h  u n s a t i s -  

f a c t o r y  r e s u l t s .  S a t i s f a c t o r y  r e s u l t s  w e r e  o b t a i n e d  

u s i n g  SN5302 f l i p - f l o p s  h o w e v e r ,  a n d ,  w i t h  t h i s  J o h n -  

s o n  c o u n t e r ,  t h e  s e c o n d  b r e a d b o a r d  p e r f o r m e d  s a t i s -  

f a c t o r i l y  o v e r  t h e  c o m p l e t e  r a n g e  o f  a m b i e n t  t e m p e r a -  

t u r e s .  

Most  o f  t h e  m o n t h ' s  e f f o r t  i n  t h e  p o w e r  t r a n s i s t o r  

a r e a  was u t i l i z e d  i n  b u i l d i n g  L - 1 6 4 ' s .  New c e r a m i c s  

f o r  t h e  L-163 w e r e  d e l i v e r e d  t h e  l a s t  p a r t  o f  t h e  

month  a n d  a few L - 1 6 3 ' s  w e r e  f a b r i c a t e d .  

E x h a u s t i v e  t e s t  a n d  f a i l u r e  a n a l y s i s  h a v e  r e s u l t e d  

i n  i s o l a t i n g  a p r i m a r y  f a i l u r e  mode i n  t h e  J o h n s o n  

c o u n t e r  a r r a y .  A m o d i f i c a t i o n  t o  t h e  p h o t o m a s k s  

u s e d  f o r  o n e  o f  t h e  d i f f u s i o n s  h a s  b e e n  made .  T h i s  

m a s k  c h a n g e  w i l l  c o r r e c t  t h i s  f a i l u r e  mode .  New 

m a s k s  a r e  d u e  O c t o b e r  1 .  



b .  l O O V A  

T h e  b l o c k  d i a g r a m  and b r e a d b o a r d  s c h e m a t i c  a r e  t h e  

same a s  r e p o r t e d  l a s t  m o n t h .  

Masks f o r  t h e  s y m m e t r i c a l  P N P  a n d  t h e  PNP d a r l i n g t o n  

a r e  now s c h e d u l e d  f o r  s h i p m e n t  on O c t o b e r  1 .  E x p e r i -  

m e n t a l  d i f f u s i o n s  a r e  c o n t i n u i n g  a s  t h e  p r o c e s s  i s  
b e i n g  d e v e l o p e d .  

2 .  P r o g r e s s  R e p o r t  on S u b s e c t i o n s  

a .  I n v e r t e r  S y s t e m  

(1) 75VA 

E l e c t r i c a l  e v a l u a t i o n  o f  t h e  s e c o n d  b r e a d b o a r d  

h a s  b e e n  c o m p l e t e d  w i t h  s a t i s f a c t o r y  r e s u l t s .  

T h e r e  a r e  s e v e r a l  d i f f e r e n c e s  b e t w e e n  t h i s  

s e c o n d  b r e a d b o a r d  a n d  t h e  f i r s t  b r e a d b o a r d  now 

a t  H u n t s v i l l e .  

The  s c h e m a t i c  and  w i r i n g  d i a g r a m  a n d  p a r t s  l i s t  

o f  t h e  s e c o n d  b r e a d b o a r d  a r e  shown i n  F i g u r e s  1 

a n d  A - 1  r e s p e c t i v e l y .  

F i g u r e  2 i s  a s c h e m a t i c  o f  t h e  s e r i e s  53  J o h n s o n  

c o u n t e r  w h i c h  i s  b e i n g  u s e d  i n  p l a c e  o f  t h e  

s i n g l e  c h i p  J o h n s o n  c o u n t e r  N 2 .  

The d i f f e r e n c e s  b e t w e e n  t h e  two b r e a d b o a r d s  a r e  

a r e  f o l l o w s :  

( 1 )  P h y s i c a l  l o c a t i o n  o f  c o m p o n e n t s  a r e  

d i f f e r e n t .  The  s e c o n d  b r e a d b o a r d  h a s  a 

l a y o u t  a l m o s t  i d e n t i c a l  w i t h  t h a t  o f  t h e  

f i n a l  s y s t e m s .  
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( 2 )  The s e c o n d  b r e a d b o a r d  u s e s  a J o h n s o n  

c o u n t e r  b u i l t  f r o m  s e r i e s  53 f l i p - f l o p s  

i n s t e a d  o f  s e r i e s  54. T h i s  was n e c e s s a r y  

i n  t h i s  s e c o n d  b r e a d b o a r d  b e c a u s e  s a t i s -  

f a c t o r y  p e r f o r m a n c e  c o u l d  n o t  b e  o b t a i n e d  

f r o m  t h e  s e r i e s  54. 

(3) R e s i s t o r  R36 was c h a n g e d  f r o m  a 75052 r e s i s -  

t o r  t o  a 681R r e s i s t o r .  T h i s  l o w e r s  t h e  

s u p p l y  v o l t a g e  o f  t h e  J o h n s o n  c o u n t e r  t o  

b e t w e e n  4 . 5  t o  5.0 v o l t s  w h i c h  i s  more  

c o m p a t i b l e  w i t h  t h e  s e r i e s  53 f l i p - f l o p  

r e q u i r e m e n t s .  

( 4 )  The  o n l y  o t h e r  c h a n g e s  a r e  i n  m i n o r  w i r i n g  

d e t a i l s .  

The  p l a n  i s  t o  h a v e  t h e  p r o d u c t i o n  u n i t s  m o d e l e d  

a f t e r  t h e  s e c o n d  b r e a d b o a r d .  

The  p r i n t e d  c i r c u i t  b o a r d  f o r  t h e  f i r s t  p r o d u c t i o n  

mode l  was c o m p l e t e d  a n d  was e l e c t r i c a l l y  t e s t e d  

o v e r  t h e  e n t i r e  a m b i e n t  t e m p e r a t u r e  r a n g e  by  c o n -  

n e c t i n g  i t  i n t o  t h e  s e c o n d  b r e a d b o a r d .  O p e r a t i o n  

was s a t  i s  f a c t o r y .  

b .  Power  T r a n s i s t o r s  

( 1 )  75VA 

S e v e n t e e n  L - 1 6 4 ' s  were b u i l t  d u r i n g  t h e  mon th  a n d  

a r e  now u n d e r g o i n g  c o m p l e t e  e l e c t r i c a l  e v a l u a t i o n .  

E l e v e n  L - 1 6 3 ' s  were a l s o  c o m p l e t e d  a n d  t e s t e d  

y i e l d i n g  f o u r  d e v i c e s  w i t h i n  s p e c s .  E i g h t e e n  

L-163's a r e  o n  h a n d  t h a t  h a v e  b e e n  t h r o u g h  b o t h  

e l e c t r i c a l  a n d  m e c h a n i c a l  t e s t i n g  a n d  a n o t h e r  

s e v e n  a r e  now b e i n g  m e c h a n i c a l l y  t e s t e d  by  Q A .  
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( 2 )  l O O V A  

S e e  summary .  

c .  I/C A r r a y s  

( 1 )  75VA 

F a i l u r e  a n a l y s i s  o f  J o h n s o n  c o u n t e r  a r r a y s  showed 

t h a t  e x c e s s i v e  v o l t a g e  d r o p s  i n  t h e  V c c  b u s s  l i n e  

was p r o d u c i n g  l e a k y  j u n c t i o n s  on  r e s i s t o r  i s l a n d s  

( a s  w e l l  a s  l i m i t i n g  t h e  o u t p u t  c u r r e n t  d r i v e  on 

c e r t a i n  f l i p - f l o p s ) .  A c h a n g e  t o  t h e  masks f o r  

t h e  s e c o n d  d i f f u s i o n  h a s  b e e n  made t o  c o r r e c t  t h i s  

p r o b l e m .  The new masks a r e  d u e  on o r  b e f o r e  

O c t o b e r  1 .  M a t e r i a l  h a s  b e e n  s t a r t e d  t h r o u g h  t h e  

f i r s t  d i f f u s i o n ,  a n d  w i l l  b e  r e a d y  f o r  t h e s e  new 

masks when t h e y  a r r i v e .  

A d d i t i o n a l  : 1 0 ,  I 1 2 ,  : 256 m a t e r i a l  i s  p r e s e n t l y  

b e i n g  p r o c e s s e d ,  a n d  i t  i s  e x p e c t e d  t h a t  t h e  p r e s e n t  

l o t s  o f  m a t e r i a l  s h o u l d  b e  s u f f i c i e n t  f o r  t h e s e  

p a r t i c u l a r  a r r a y  t y p e s .  

( 2 )  l O O V A  

No a c t i v i t y .  
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B. Current Problems and Corrective Action 

No problems. 
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C. Work to be Performed During Next Reporting Period 

1. System 

a. 7 S V A  

(1) Complete fabrication of first production model 
inverter. 

( 2 )  Begin electrical evaluation of first production 
model. 

b. lOOVA 

(1) Continue circuit design. 

2 .  Power Transistors 

a .  75VA 

(1) Continue building L-163's and L-164's. 

b. lOOVA 

(1) Obtain masks and start initial diffusion runs. 

3 .  I/C Arrays 

a. 75VA 

(1) Complete processing of ripple counter material. 
Expedite processing o f  new Johnson counter arrays, 
and complete delivery of these arrays. 
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